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The S-IVB Sriturn V A f t  S k i r t  v i l -1  be s t c t1ca l l . y  t e s t e d  t o  v ~ r i f y  f t$ 

s t ruc tu ra l .  in tegr j . ty  m d  s t r e u g t h  a n a l y s i s  by a p p l i c o l i o ~ ~  of t h e  c l - i b i ea l  

design lozds m d  enviroiirm-ilal t .oi~di i 'aoi~s,  

?'he S-IVE/Satuml V A f t  S k i r t ,  P/N 1A39295, 1 s  a. c y l i n d r i c a l  struc-ture Ea'oriceted 

of ,040 t h i c k  c led  7 0 7 5 - ~ 6  ski l l  r e in fo rced  i n  co12pression by extenlab h a t  sec- 

t i o n  s t - r ingers  ( s e e  F5.gure 2 ) '  Tne assembl-y i s  r e in fo rced  ~ i r c u m f e r e n t ~ i e l l y '  

by t h s e e  interrccdiote  franet;, Tile forward enci flqac.c i s  eegmen'iec! i n t o  s i x  

s e c t i o n s  with t h e i ~  f l m p e s  ex tending  outsrrtrdly f o r  connec.tion ~ r i t i i  tine t~fl;  

c i r cu l t t r  f l ange  of t h e  propell.ent trmk ~,sszmhly. The a f t  frurce mgle  extends 

inwardly fo r  conncc-tiorn t ~ i t h  the  i n t e r r t c g e  f l m g e ,  Tne a-ft f r a r e  c.nglc j.1;- 

e ludes  arr ove r ly ing  m g l c  portiorr h ~ v i n l :  on annular  t ens ion  extensj.cn which is 

serGved by an i.nnz~:\~:- cxp2.osive f o r  seprratiokl of t h e  S- lVl3 a.i;af;c fvom t h e  S-IS 

The Af"kSkirt, Tes t  Prsgrcin t r i l l  Se d iv ided  f rite two palks, 

Tlle f i r s t  pa r t  k i l l  be corlducted ttcj tl por t ion  of  t h e  Sa turn  V A f t  I n t e r s t ~ g e  

s t ruc tu14al  t e s t  which i s  covrrcci i n  d e t z i l  i n  t e s t  plan SbI 46911 Rcvisien IIAU e 

Tie t e s t  settip of t h e  f i rst  p a r t ,  i s  i l l u s t r a t e d  sche r~a thca l ly  ii; F3.guk.c 2, 

1x1 t h 2 s  sssem'aly, t h e  a f t  slrj.rt wi l l .  be st?Iljected t o  ax ia l  l.nrzd, tcndtt=tp 

mornel~%-=shear', end pressure paremeter t e s t s ,  In aaddition , t h e  a R  s!;irt w i l l  

The second p a r t  o f  t h e  t e s t  p'Pogrm t r f L 1  ccslasls"l;f' a bending rn(s~c?~:t  pararrL$lcr 

tes% ultimate r?inxltntm uq, Een e l e v a t e d  tetnperci'cure pararceter t e s t ,  u l t ima te  

EdECO, and faLlulee t e s t &  These t e s t s  w i l l  be performed on t h e  af t  s k i r t ,  bol ted  

bettrcen a dummy af"kintc'cstectc: end n dtmniy propctll m-t t m k ,  8s i b lua t r a t ee l  i n  

Figure 3, cdtmmy af t  in te r s t age  wi3.3. c o n s i s t  of t h e  fos;-i.rard t:.:o brrys of n 

productlcina i n t e r s t a g e  r;-ts-eichtened s \ ~ f f i e j . e n t l y  t o  assure rift, sskS~..t f a i Ju r c  i n  

t h e  fa i lure  t e s t ,  



_F!GURE 1, CNBEATURN v AFT SKIRT SECTION* 
(REFERENCE Pfl lA39295-1) 







Duying t h e  u l t ima te  rnexsl~um 1.L rq t e s t ,  si::iu? ff,eC! ~c?.odyxs~n$j c Loods or, A R  m d  

uLlug;e r ~ c k e t  pr~-t \ . \bt?r~i :ccz \.:ill 5 e  appl ied ,  H;ird:+euZlc j ~ . i k ~  %;ill isc ~ c c i  

t o  supply t h e  Isaias, Progrea cora"crollcd q u a ~ t z  !lezt 1,sri:po w i l l  silnlllate t h e  

f l i g h t  te~per&t-t;ure r.nvirsnl?lc.rlt, P-ressu~e Cirlrffer~riti al losds trj.91 be s f  r ~ u l o . t e d  

b:y use of i n t e ~ ~ a l  pressure jackets ,  

Tie prirtary obJeetive of t h i s  test program i s  to ver i fy  t h e  s t r u c t u r a l  integrity 

sf t h e  S-I'CT3/Satum V A f t  S k i r t  when sub jec t ed  t o  dcsign losds and envkronmenlal 

condi t ions ,  I n  aStditi.cn, seesndary objectives fnclticle dc?lernrtfiat5.cn of (1) 

t h e  seperate ef"feets of ~ c i i a Z  Load, bendfng moment o.nd shea r ,  pi.esswze and 

aodo of fn5.lure &?cl (li) valids.tlein of t h e  s t r e s s  s n a l y n ~ s  and  ~?i;1403~ used 

tiacrein, The secoridarr-y o'bjcctivcs are ili!sis^t.ble sheulil I.oads i n c r e n s c  f o r  

fu .%u~e  ?iitssf OR requirements , 

The s t a t i c  s t r i lc i ;wal  q u a l i f i c a t i o n  or" t h e  S-IV13/~a-turz-i V A f t  S k i r t  i s  to 

comply w i th  t h e  t e s t  requi,reraen"l; s t a t e d  i n  itern A - 1 4 7 ~  uf' t h o  S-IIIB General 

Tes t  Plan ( ~ 1 4 - h l b 1 2 ) .  The! s l rue - tu ra l  inategri.ly of t h e  Lest. sspeefxerz +:ill be 

v e r i f i e d  i n  accordmice with t h e  e t r u c t u r s l  design c r i t e r i a  s p % c i f i c d  i n  Dovylxs 

Model Specification DS-2163. 

h,0 LOADS A N D  ENVIROIlFIF3TT 
~ ~ ~ r v ~ a e & ~ a Y . ~ " , r U l _ l r V P _ -  -*+'fPlii-.e 

The tes"clooCs m d  envi,ronir;;.nt spec i f i ed  i n  t h i s  Sec t ion  are csln.oatible with 

t h e s e  used i n  t h e  a f t  i n t e r s t a g e  t e s t  pxeogrorn ex~d are applicable to the  

S- IR/V 501 Lhrouyh 505 stages,  

11,2 C r i t i c a l  Dcsi.pn Conclitiesac; 
---> ** &=". .- ze%--e-*. .L"-~~~~=.~**~e~~e...->~~.~,,..<~ 

The dzsigil cend i t i ons  of' r k a x i h ? ? ~ ~ ~ : ~  rnd :".in e n g i . ~ e  c1:td.f f ( ~ ~ P c o )  have been 

detesnincd t o  be t h e  most c r i t i c a l  ~ n i ?  8s such e?-e 'she ee:~ifflion.: t o  tlhich 

t h e  r,p?c-ilnan will. he "csstcd, 



/ 

A x i  el 1,05 x .la0 lb.  
6 

Norcent 61  x lo irA-Sa, 

Shear 102 x 1~~ lb, 

NASA Stati.cn 27k6.5 

. . -.---b--,Faa-wa.M-m-,-- L i n i L  Przssu:-2 Di f fe ren t ia l  

,,, LYic spszlrcer t r i l l  be s t l b j c c t ~ d  Figure 4, During t he  pressure phrct~ztcr t c e 3 "  
, a .  "-.- 7. 

to both buyst,mnd e m s h  p:-essurc c?i.'fercc'ii,als, rio;scwer, d u ~ i n g  t h e  asirir*.uci dc! 

tests, only buyst p:.assu;-e will be zyqlle:',, f ~ z l y s i s  k.53 indicated 'chat t'flio 

pressure cond i t i on  wili be' most c r i t i c e l  i:: cor:.'3i~-ticr. t!l-Ya cthcr  milxint?.~~&:cy 

loads. 

Thermal. Envirc:?r?.c-fi 

( ~ e f e r e ~ c e  Figure 5 thr; 9 j  

The t he rxs l  r.nvfyony~en'c f o r  t h e  rr,ar,Pu..wtdq cor~dit ior ,  t e s t  %:ill bc i?,nT32cnt 
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Aarocivna~i? c Loads on AI'S and U?.laro Rockei F ~ u t u b e r k ~ i c e s  r-h-ediu-- .ra---a rr--L-yn̂  *--* L -* I--.&*----**Y *- 

Aerodyntlrnic limit l o a d s  on APS and ul la 'ge  r o c k e t  p ~ o t u b e ~ a n c e s  d u r i n g  t h e  

mtlxirnuw o(q c o n d i t i o n  ETC given  i r i  F i g u r e s  I1 znd 12, 

L i m i t  1,oads 
--".*tis--* 

- --(Reference I . I -P&VE-SL~~-~  3) 

NASA S t a t i o n  2832 

6 A x i a l  Load 1,7 x 10 lb.  

. Marcent 0 

Shear 0 

NASA S-ltlP-5. on 271r6.5 

6 hxi8l. Load 1.7 x 10 l b ,  

Momen L 0 

Shear 0 

1,ird.t P r e s s u r e  D i f f e r e n t i a L  
D U l r _ U I z r - c - J r O r - ~ = ~ * > - . r u _ ~  

(Refe rence  M-AERO- ti-89-63) 

The pressure d i f f e r e n t i a l  dur i l lg  t h e  MECO 9.oaiIing c o n d i t i o n  i s  e o n s i d e r e d  

l%errr.sl. Envi r o n r e n t  
~ ~ ~ ~ . r r ~ - ~ ~  2-sm 

( ~ e f e r e n c e  F i g u r e  ,'5 thya 9 )  , 

The thermal e n v i r o n n e ~ t  imposed d w l n p  t h e  u l t i m a t e  MECO t e 5 t  t r i l l  s i rr iulcte 

s k i n  t e m p e r a t u r e s  i n  p r o t u 1 ) e r ~ ~ n c e  induced  h e a t i n p  aa-.?as P P I ~  unper tu rbed  OX+CRZ; 

s f  t h e  a f t  s k i r t  ~ n d  5.n t h e  f o ~ t r a r d  briy of t h e  d~,g:pn,~ a f t  i n t e r s t a y e  for  t h e  

n:aximum Ileatirap Lra jee to?y,  



These loads are neg l ig ib le  dtwing t h e  MECO eolldition, 

The f i r s t  pa r t  of t h e  Aft S k i r t  T e s t  a s  out l ined i n  Section 1 , O  will be 

conducted es a por t ion  of t h e  A f t  I n t e r s t age  Test Program, ?'he t e a t  pro- 

cedures a re  contained i n  the  Aft In te r s t age  Test P l m  (SM-46917) "A" revis ion ,  

Therefore, only t h e  procedure f o r  t h e  second par t  of t h e  A f t  Skirt, Test is 

ou t l ined  i n  t h i s  SecLion, 

The t e g t  set-up f o r  t h e  second pal% of the  Aft S k i r t  Test i s  aehemat;ically 

i l l u s t r a t e d  i n  f igure  3, l'he sp-?cir:ietl or ielztat ion w i l l  h-? sucli that. mtsxinm 

compression loading due t o  bending moment w i l l  be i n  l ice  w i t h  s t r i n g e r  58 

as shown1 i n  Figure 10, This  i s  n depertul-e froin %he orj.eil.t;atio~l s f  t h e  s k i i - t  

du*lng  t he  f i r s t  phase of t h e  t c s L  wherein rnaxi~ltdrn c o ~ q s r e s s j o a  cccl1.n~ a t  

s t r i n g e r  314. It will therefore  be required t o  repeat  t h ?  bencllng rr,osznt 

parra2leter t e s t  t o  es.tablj.sh the  in f luence  c h a r a c t e r i s l i e s  of bending fiornermt 

and shear on t h e  s k i r t  i n  t h i s  new o r i c n t a t i . ~ ~ ,  

I n  the  following loading procedures, t h e  increments of l o ~ , d i n g  referred t o  

w i l l  be those for  vhich i n s t s u ~ e n t a t i o ~ ~  d8,La w i l l  be e p e c l f i c a l l y  repor ted ,  

although dot8 recording w i l l  be continuous tfrroughov.t t h e  t e a t ,  Bie  pn"f mars' 

puaanose of continuol:~ d a t a  recording i s  t o  enstare t h a t  t h e  p rec i se  I.aad values 

are de te~mined  vhen f a i l u r e  occurs, Procedures f o r  t h e  ~ ~ o n i . t o r l n g  of data 

channels from c r i t i c a l l y  s t r e s s e d  components ere described i n  S e e t i m  6, 

Befol-e i n i t i s t i o n  of s~ry formal loading seqwsncc, ox instr~~xe:nto, i ion culibrtr- 

t i o n  and jig func"cion1 checkout w i l l  be perfo~med,  1%e procedure wj.;bl he 

t o  eppPy up t o  but  not  exceeding 50 percent  of any o r  a l l  L i m i t  t e s t  loads 

s p e c i f i e d  i r n  ) r , 2 , l  a d  h,2,2, exccpt  t h a t  bending mon!ent, 2 f  enplied alone, 

wi19 not. exceed 25 percent  of t h e  L i m i t  v u l w  spec i f i ed  I n  h , 3 , 2 ,  





5.2 Fendj rig Fl~raznt and Shcnr P7,ramete- Test ------ -.-a ----------- 

For eva3.ua'cing paravetej.. effects ,  bending mo:~lerrt ond ~ , l e e s  loads t r i l l  be 

applied t o  25 percent e? the  l i m i t  vahses sp~cii ' ied.  i n  4.2.1 i n  f'l..re equal 

increments. Structural  te~aperatuire t;iSl rezaln (inbient, Stra jn  azlci deflec- 

t ion  data w i l l  be recoyded a t  each increment oP load. 

NOTE: Daring t h i s  m ~ d  subsequent por'i:idns oh" the t e s t  incorporating 

bending nioment a,nd shear, the  shear w i l l  be constant a,long the 

length of the s k i r t .  A shear load of 102,000 lbs .  has been 

selected. ,as a representative value i n  order t o  allotr dnplica- 

t i o n  of the bending moment dis t r ibut ion,  l i m i t  valnes of trhich 

w e  presented i n  11.2.1, 

5.3 l k i ; r ~ u % ~ ~ q  - Condition Test - Ultimate Loacis --- 
The loading sequence f o r  the ~ r l t j x a t e  laaxirmun q condition t e s t  s h a l l  be as 

f oUotrs : 

a. The axial, benrtilig moxcnt and shem, ul lage rocket a,erodynwaic end 

vibra,tion loads (~ i l igne  11) A=, Condition I, bocds (Figure 12 )  

t;il1 be appli.ed s ~ ~ ~ l . t a a e o u s l y  i n  20 percent increments t o  t h e i r  lji-nit 

v-dues . 
b e  Holding a l l  loacls a t  lirilj-t, burs t  pressure 1d.11 be applied i n  5 equd. 

increments t o  "c'ne vzlues inilri.cated i.n Figure 4, 
c. With the burst  pressure held a t  100 percent l i n ~ t  al-l loads specifiecl 

i n  a. above w:i11 be increased i n  1.0 percent increrflents of lir!~i-l lozd 

t o  ul t i r i~zte  (140 percent of l imi t ) ,  a,nd held f o r  one ri~inx~te i n  thi.s 

condition, 

d. Ax-iaJ. 3-md, bending molnent an4 she=, and ullage rocket loads w i l l  be 

held constant at  149 percen-i; of 1infi-t; and pressures a t  100 percent of 

l imi t ,  while the APS loads w i l l  be decreased i n  reverse order of the 

sequence cal led for in  a.  and c ,  a,bove. 

6. A=, Condition T I ,  loads indicated i n  Figure 3d w i l l  be applied and 

recorded a f t e r  stabil.i.zation a t  53 percent, 100 percent, 119 perc:ent, 

120 percent, 139 percent, ~ n d  X ~ C O  percent of t h e i r  l:indt v ~ l u e s ,  

while all other loads remgin a t  14.0 percent and 290 percent re- 

spectively as outl.ined i n  d. above. 
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f .  After f h ~ g i n g  of the last increment a l l  loacls will be remo~red. 

m T n m  
L Y U L ~ :  At all load increments i.n a , b .  and c, data t r i l l  be flagged 

and bar chwts  read md  recorded fo r  monitoring, L0a.d 

sequences d,  and e ,  t r i l l  be accofiip25shed as fast as fea,sibl_e 

and the incremental steps held only long enough t o  f l -  

the data; bar charts z.ril1 be monitored visually only be over- 

lays with pre-plotted expc ted  s-t;rain levels .  

5.4. Tenperature Farmeter -. Test 

To evaluate yarameter .effects from the temperatures during the m a x i m  heat- 

ing t rajectory Che a f t  sk i r t ,  d m  a f t  interstage the APS and IiE2 feed 

l i n e  protuberance weas as shown i n  Figure 3.3 and 14. w i l l .  be heated 

sirnult&~eously at specified ra,tes t o  the foSlaring skin temperatures : 

a .  360' of the en t i r e  aft s k i r t  t o  258'~ ( ~ i g u r e  5) excepting the  APS 

and liH2feed l i n e  areas described i n  b. and c. 

b. APS sseas t o  273'3' ( ~ i ~ ~ r e s  6 and 13) 

c. I,H2 f e e d  l i n e  area t o  2730F, and 211.5°~. ( ~ i g w e s  8, 9 a d  111.) Pev. "A' 

d. 360' of the dummy a f t  interstage fomrasd bay t o  325' (].'igure 7) 

The heating, controlled by skjn temperature, w i l l  be progrmned t o  follow 

the maximwn heating t ra jec tory  r a t e  as sh0z.m i n  Figures 5 through 9. 

To simulate temperature d i f fe rent ia l s ,  the areas under the IE2 feed l i n e  and 

chiLldmm pump fa i r ing  and the three s t r ingers  d i rec t ly  under the Am uni t s  

w i l l  be shielded by one inch thick, ahx~inwr, f o i l  covered, fiberglas blarkets. 

Time lirr6.l;a'cion ~ ~ 6 3 1  not a3.l.o~ recording of bar chart data. Channels of 

cri%ica.lly stressed. components will be monitored visual ly  by compazison with 

pre plot ted overlays. 

5,5 Mai.n -p----.---v- Eng Lne C k t o ~ f ~ f . ~ ~ ~ )  - Condition Test - Ultj.m%te Lo~ds  .- ---- 
The t e s t  procedwe fo r  the ultirn;tte bECO condition t d L 1  be as fo l lo~rs :  

a, Axial load.ing i s  zpp!_i.ed ah such 3, r a t e  that 1.irni-t IJIZCO and the 

temrperatures specif-ied i n  Sectj.on 5.4 are reached sinnLltaneou~3.y 
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b, On reaching 1i~d-L~ MECO load and t h e  specified i;cmpzralurc, t h e  

tes!g.,~r~3.'cur~: 1s he ld  G(;~SLFEL and t h e  axj.al. I.ozd i.!itn?ndiat,ely 

increased t o  ult imate MECO (140 perccnt  sf limit) w i t h i n  %G 

secon2Zs, 

c ,  On re&chj.i?g the ul t i rnn te  value t h e  loads tiye imr:i.diatsly removad 

af te r  f l r4 ,g~ing  of daLcI f4011ito~I;np p ~ ~ ~ ~ e t l ~ ~ r e  w f l l  be t h e  r,arcc! 

as i t ]  t h e  temperature pauai ;?et~v test ( sec t ion  Y e  41, 

A t  a:a'c~rie~~t Lcrq?eratii:.c, ax i a l ,  berad2rrg mcz?!:eat, and shear lorids zsssciatcd wi.Lh 

the R'?TLX~-~!IUI?I ec g, cond" *LLOZI " ' vf.11 be %.j,!?I.it*d S~.~:?PI~~CUC~U;:~IY 'GO 100 p~!-.ce!*it of 

t he  J.frr!ri.-E; vhlv,.?r; syeei f j .ed i n  1! ,2, I., With " z ~ e  asic<,.,l losii  h e l d  ecas.k,anJc at 

%he 3 - i ~ i ~ . i . t  va.lue, the bcniliag ~o:.:cnt and 61i6 z.1- tt~13.3 be c?~~ii t5 .~uous l y  ia'azraesed 

t;nt$.l %"e-lil~rl-e occurs, Twstriln~ei?"L.tic~~~ t r i l l  he rec0:~-(1l-3il a t  20 p z ~ c c n t  -in.- 

csesarr"i; sof l,:im?."cralu=es t o  PO0 percent  l i r : ~ d J i ,  ;.;A %O pcrecnl  inilrear.ca~'te froli-1 

4 
100 parcer:-i; "c 1110 percent  of Sir?5L and f m n l  11-10 +gcrcent l l m 4 , " G t  fni lui 'e  

i n  5 peleceu.l; iccre~?en"cs Bar ellart d o h .  fzmou~,.k~or-fia~~ 5-5 iso"irequi~-erl for t11c 

f a i l u r e  Les t ,  - 

6,0 T>XT f.IO?TITOR li\TC, AND OUYC K LOO F EVP't9,UhT 1011 PROCEI?tJRE 
~-:s~%.:-~~.~..t: ,~-~*>s.--~~~~-~~x~:.~. ,b&.*.".-~mc.w.*.-' *d.-&e~d-.~~*+.:d~s~%a~.~~..-~~w"*e~-*,~.v> 

Up Lo 30 data chaanels w i l l  be monitored from se lec ted  l oca t i s a s  on the .Lest 

s p e c i ~ r ~ n  that, by arnnlysis,  n.re t h e  most c r i t i c a l  rnd/o.i- : r i l l  expcrienec t h e  

h i p h r s t  stresses o r  deflccti012s P y i u r  t o  com:r!cmcfng t h e  L e s t ,  pl.ots of 

]?r-cdic'zcd stress o r  cicf3ection h5s to r j . e~  \ r i l l .  I).? pi-cyrjrcd, 311 r,cldSt,S.on, 

])&a w i l l .  be rceo~dec?. f~o l l i  the bar chnr-f;:;. So:r c gi.vcn anur;btl-s of Sc~,,d in- 

~ y ~ l : : ~ i ~ t t ;  ddep~:;i<j~ng 6.-! %otrJ. n ~ ~ 8 e r  of it-~~::sf;:i!~.~.~i'~,s f o ~  <I, i;r;!?pci fi c teal;, 

The load -jnc~p;i;eilts :.::ij.l. be jogi; enou&  ti^ re~:?.il.j.b~:;;c- 'ijai* c;-Le.r*t rc;;d-. 

o u t ,  but n o t  t o  p1.o-t bc.tn, Data ~23.1.  be pl.ot.tc.,i! 03 ti%? pvepnl'eil ?lo-bs ns "iii-: 

"i;%t r:>*o{;:*<?nscs, cxr:ej)t t,!ini; I f  c,ii>r tu~erp ln jnec i  cicrv?'.s.i:t,:',oafi j.11 d~,'i;t;  appec?p.% :.,;\ .- ... 



t h e  Lest rllFi,Y be he ld  0.6 o s ~ ~ r t c i f i e  l a ~ d  irrcrc-ant by tbe DAC S " c ~ n c t h  Sect io?  

rep~esentati ' irr?. A t  no tCir.,3 w i l l  tila tes-k praceed t o  tllc nex t  h j  ~ h c ~  I t ~ c r e ~ e n C  

wiQI!out e p p ~ o v a l  of the Db-C S t r eng th  Sec L i l ~ r l  r ep~c : ; en t z t ive ,  

TL L ~ A L G  BAC S t ~ e j i g t h  SccLiCj:i ii;er;?fi@~i.a w i l l  b,: r equ i r ed  "c orrunitor data dur-ing 

a13. tcs- tS,  'I%@ Str-engLh Section ~gepres~nt~,-Live will coorciinate t h e  progress 

t r i th  t h e  t e s t  C O ~ ~ U C ~ O P ~  During a 9 1  t e s t s  %he i n c r w e n t s  a ~ d  t he  maxlrntvr~ J.oed 

- sha&j? be J ic ld  l ong  enouch t o  record  t h e  b a r  c h a r t  i n d i c a t i o n s ,  ui~lcss a 

modified m o n i t o r i n p  prsccdure i s  call-ed for  i n  t h e  Sect ion deserj.bi.ng t h e  

i n d i v i d u a l  t e s t s ,  

?TIC! n~:rnbesp of' days required foi' Quick TJook Evalunt lon,  fol lowing r v c e i g t  of 

data Ts*o~l DAC t e s t  Iabur?,t.orico, s h s l l  be hnsed mi t h e  mzurk~cr of load ir?-. 

c r e r f n t s  ( d a t , ~ .  po in t s )  it%vslxvsd i n  t he  spzcil'5.e t z s t ,  The followirip itcl;:.; 

eolilprlse the Q ~ ~ i e k  L043; E V ~ ~ U R % ~ C J J  efi'orL tha"&houY d be p?rbforr-cd pr5.01- t o  

proceeding t r i th  t h e  nex t  L e s t :  

a, Hevdcn all d a t a  t o  de-terr~cine n a l f u n : l c t i ~ i i ~ l g  c!l:imels, tind repor t  t o  

DAC test ;  krzbo?patsries as soon cs poss ib le  t o  allo-;T c h e e k o u t  end 

csrrec.tivc a e t i  on, For those e ' r~~ t~ne l~ t ;  t h a t ;  e m n o t  b2 csrreet .ed 

w i thou t  schedule inpac,L, n DAC St rength  See t ion  deeisicm w i l b  be 

necesr;al=y ns t o  w l ~ e % h e r  thnz next  ticst may proceed ~!ltho~.?.t t h e  

d i s  c r e san t  ch 8.~1sancl-s, . 

b, Confirm ~on-i"csed channel pLote with p r i n t o u t  ?eta and esr i -ec l  ~s 

neceesasy, 

c. Note ,my high stresses from those cha~~lnc1.r; n o t  z o n i t o r e d ,  nnir 

inver ; t iga te  if' they  m e  cxoessive, Expected levels  r;hotllcl be 

prepe~zc!  I n  edvance t o  expedi te  ?ev.ieve 



I, A su3D;nal-y of  the b l c l i  L o f -  Evnl t~ : i - i ic i~  eonsist,%llg ol" one or  two 

pai.r+grup!~:; which t,ri.lL ci2setr::r;: 

(a) Mnlfunct ionbng cht'nnel s arad t h e i r  d L s ~ o s l t i o 2 ,  

(b) Dispcs i t ion  of my disercpzncies  noted en t h e  monitored 

channels 

( c ) Any iia-kn l e v e l s  t h a t  would a'.ndi cate  . po t en t i  aJ. crriti cir.1 nl-(;.as 

f o r  su3r;eqv;_lhlt tes-i;s reqairiaig h i g h e r  lostds, 

( d )  Notification, of intebal to proceed with n e x t  t e a t ,  

2 ,  Plo t s  of the t h i r t y  (30)  1~onL-i;arcd charbne! a coxrpsrad Go the p y e d i ~ t ~ , d  

Iteip; 1.. erld 3 ,  8 4 3 0 ~ ~  will be co::b$ncd i n  E? y a c k ~ g c ,  witah ii trz~tj:smittr'l slj!;, 

f o r  s t ibml-Lta i  t o  the IflfiSA rcpre:.enfta2iivr;, 

." 
S t r e i n  c ~ ? d  deflec%iolz g a ~ c s  f o r  t h e  r t f t  s k i r t  t c s h a e  presented  i n  "Lie .In.., 

s t r m ~ e n ~ l r t s n  Dro.>rlng TI'01091 Revis5bn "F~', U, copy of ~ ~ h i c h  i s  ilieludcd 517 

Appendix A, Ft~gc 24, i 

I 

'I'hc t e s t  w l l l  be coil&u@'i;ed 8t t h e  S t r u c t u r & l  Tes t  Lf.ihoratsry, Dougliis Sp:..ee 

Sy s t s ~ s  Cell-Ler, KzmtLagton Bchch , Ch? i f o r n j , ~ ~  A dc~cri.ptlc:a sf t h c  ft=@ilit y 

is presented in Appendix B, Page 39. 

9 1 S- Xi'~i/S,~f?um V A f t  S k i r t  D:*n~ring ITuvber. I'/ll' lA39295 & ~ e ~ n p ?  ''13 p" 



9,1,5 A f t  Ski t ' t  S L T U C ~ . U Y ~ I .  Test Setup 1.~08826 l ieu 

9 + 2 Refcrencr Documents 
%- __j-*--.'5- *,._/.-e---.-.e.- 

9,2,L S - I V U / V  A f t  1ntcrstaf:e S-11 In te r face  S t r u r t u r e l  Test Plan SF4 46917 
I ic ir is ir~xl  "A", dated 2 f.!sy 1966 

9,2,2 Genes:xl T e z t  Pita SF! 1111~12 Revisioi? da te ,  18 J u l y  1.966 

9 ,2 ,3  Change Request. 717 S1;I "i GYP :;I'<! h l l r l : ?  Item ~ - - l s 7 ~ ,  dktcd 30 tiny 1966 

9,2,11 . Cou[:l.us I4ode.l Spec i f  ic::tiori 13~~24.63 

9,%, 5 IGSF'C 1.leii:orsndu~n ~ : I - P ~ V E - - S T ~ - . ~ - ~ % ,  dated floveaher 1962 

9,2,6 ISr;PC Mericjr~~riduni ?.I-I?&~IE-SJ,.-~~.-.~~,- dsted A p r i l  2.963 

9 % , 7  MSlX 1~ien;ornndua R - P F ~ V I : - S I I - ~ O ~ . - ~  da ted  Oetr~tle?: 1963 
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? -.. DESCRIPTION , DATT i AFv'~i0\'"-7 

D E L E T E  A L L  k d C A T / O i f f  -------T' 
-3 

J . :' ... 
! '\, ' , /V UA4 Bt5n S / -  /3;1 G E 

J 
T/4E,/ADCVUPL &s 3 30 / TT,& 04 80 ' THEk?fi-&dCOflPL E5 33 8N 7-0 333 B -2 ! I 

TH&RMOCCh!PL E 5  3 3 0 7  2312 4 9  * 
1 -.  

I .L, 

i / $ d l  

N O  re-?. 
v- 

i / /I AL L 7TP62 THPRMOCQUPL ES AEE 
B / ' CDd" PKE GEN-N'TL~ 2.- j 

2 TP $ M 7-//ERMOCdUPLES A&.E DE\S/GNA TED 
i ; .>  /*' 

/A/ 4.23 o VC V/EWJ. ( TP 4~ APPEAP ~ / N D  CE! SECTION 93 48 - _ -  I 

L I  . I CALL our NUMBER) 
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3405 /TO 3403fPt-F) DErL EC T/ON P07TO/T/OMcCTC-/TS 
3350 TO 3352 J T G R  Z 9 e 
3354 iZ,S5'5G S T G A  3 - d  1 

D!?/Y cfC T/ON PO TEN iT/d'M& TER.7 33 50 TO 3-4 / 7 3 53 BETWEEN JTGR 33 / 2 -~  
3362 TO 3364 9TGR d G  

C O O L / N G  AFT 3382 To 3304 J T G R  82 ! 
3365 TO 3387, # 
3 g 34N 57-G,@ 9 4  !;-' 
34/6 f! 34/5 BEI:JTGP.93#sW\"zT ..I 
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FOR 1 mmn OW -- z. -- 

I lr REV1SIO:IS 
ST!.' DCSCRIPTION 

STGR. I 
A 

NOTE 5 :  

LOLATION 57'RlNGER I 

NO. NO.  

3550 1 6 ?.-.-- 
3551-3-0 

3556 --- . 71 
1557 ' 7 2  
3 5 9  7 3 
3SS1 - 7 4 
3 560 7_s 
5 5 6 \  115 
a s_6_r 116 
3SC.3 j I l l  

3 5 6 4  1 \I8 
3565 j 119 
3556  1 - 12a 
3567 1 121 
3568 1 122 
3 569 123 - 

3570- 3576 I 2.4 
3 5 7 7  12s 

3578  I&c . 
3579-359s IZ&! 

3 s_sa I29 
3 567 L30 - 

3 6 5 \ ,  3657 - CH\LL-DOWN PUMP FA\R\NG f "' 
3652,3658 - CIIILL-DOWN RETURN LINE FAIRING 1 L j  
3653,3659, t 3660 - LHL FILL LINE FA\R\NG 

I 

.. INDICATES CONTROL THERMOCOUPLE. 
(H) INDICATES MONtTOR THERMOCOUPLE.. LHr FEED LlNE 

FAIRING 
i 
1 bJ 
[to 

F 

1- $: lLET /';Ti 

<h 







. The ~ t r u c t & e s  Laboratory, a t  the  Dovglas S2acc Systens Center, - 

Eutiq$on Beach, California, i s  designed t o  aXlow fo r  mxdm'cm? 

. flexibLl.ityo !&e sad-c i rcu la r  b a r n = ,  200 f e e t  in diaroeter 

and witin a 9 foot  cellin;., i s  built a;-ound a cent ra l  h a d  core 

load reaction tower, within which are a l l  Yne necesssry t e s t  

ep.iper;t;, data acquisit ion s y s t a ,  u t i l i t i e s  i n s t a U a t i o r ~ ;  

nachbe  shops, engineering offices,  and o t h e ~  lab support s y s t a s e  

S2aca.- i n  a circular array sj-ound the  tovcr axe five (5) t e s t  

p~t?~s, sea Fig=% A2 and A2. Thls  group-ing of %ha t e s t  ~ t r u c t w e s  
- I 

sro'md the cen%rd. i n s t m e n t a t i o n  core ofi'ers Gst4f iz t  &YW- 
- -  - 

tages I n  addition t o  pr+ovidr;n, a s i m i f i c m t  saving fn t h e  f o r  

these t e s t  p r o p a s ,  Ready access t o  the  ent i re  perineter of t h e  

b - u c a g  is provided, which allows f o r  Yne moving 'a or out of 
* 

t e s3  sstruct~rres kdthoxt i n t  e lfer ing with oYiers dzeady i n  pLe,ce 

Tais arrmgeaeat of t e s t  pads mcsfis tinat each one is equ..distan% 

. frc~in Yne c e n t r d  tower, t'aus ca%les w e  the some length for ~333. 

i m t r m e n t a t l o n  and 2ixt;ures a re  uni**onn. . . .  - 
Tais cm'btnation of space-age-sized f acfiitj;es, with the  many . .  

aCvaa%ages of the  central  ta;er plan, provides o0.t atandtnz 



The 59 f e e t  squvre by 75 f e e t  high load react ion colrrmn i s  b e  , 

. energy source f o r  one billion inch-pcmds of bending moment and. 

one r i i o n  pound8 of t35e.a~ delivered s : n a  or  in cOmbFnation 

t o  the specbens unaer t e s t .  Adapters of any'practical. coniigu- 

r a t ion  can be attached t o  the  colmn t o  place the  force arms of 
v- - 

%he frmmork i n  close proxkity t o  the  test pads. . -- - 
I - d - 

SuppoY~in;: the ent f re  laboratory i s  concrete f looring -^ 10 f e e t  

thick -- capable of react ing eight h t i o n  pioilpounds of axid  thrust 

load end res i s t ing  a bending mment of one b i l l i o n  inch-gounas. 

Forces t o  the  t e s t  sgec3nsas ere t r ~ n s m i t t e a  frm the cent ra l  

reaction c o l u i  and t he  f loor  through hydraulic teasion cap= 

pression jacks o r  cylinders. Each jack can exert forcea frm e 

c c ~ r e s s i o n  naximun of 270,W pornas t o  a tensioa ma-m of 

2W,Oi0 pounds. , A psru7arientI-y ins t&Led  cm~re&nstve  hyaroulie 

m&Pold systea exerts 3,003 g s i  a d  a 40 gallon per minuto f l m r  

rate. Y'bnitoring controls distr ibute t h e  neceosmy pr;ssv:fr: to 

b.4 EUXATED '..vmm FACSTTTIZS 

A pr5may function of' the  laboratory i s  the  q ~ p l i c d i o n  of ele- 

vated tcmperatureo, vp t o  3 , 0 O O 0 ~ ,  t o  t e s t  tho thermsl behavior 

and c%aracter5.~l;ics of materiaJs and n s s n b l l e s  ateewlrcz~rnen'us 

t o  be c c p c t e d  under ectull. fli@ condllions. The ia~X3Ai;y c9Jl 

grov*de programed e w i r o m e n t  t o  8x1 structure uJ,"cla vmying 



' 1.4 w A r a  T D p E F y i  ~~~~~~~~ (continued) 
I - 

=odes of thernnl conditions f r o 3  stea+ s t a t e  t o  ascending ra- 

dcs taperaturep with resgect to t ime.  A premed rate change 

of 800°r" per second can be ac'aievcd. 

Energy i s  delivered a t  r a t e s  up t o  150 I3?LJ/sq f t -see frcm Yne 

multiple quartz tube iniira-red lairis which are the hea'i source. 

Eighteen uni ts  of cambined t a p e r a t w e  coatrol and parer regulation, 

and a i n e  uni ts  of autoinatic progxms are  available 2or p r o p d n g  
, 

power t o  e lec t r icd .  loads such as ini ia-red lamps o r  resistance 

heating eleaents. The p o ~ r  ca.2ability of this systan is reted 

at 12,000 KVA fir 30 secocds, 10,000 KVA f o r  5 minutes o r  5,000 

KVA f o r  continuous service at 600 o p r a t i n ~  volts.  A typical  
r.- - 

.test setup i s  shown i n  Figure A3. 

of t h e  giant c d p u t e r  network central ly located at  the  Spece 

Systezs Center. Recorded b t a  f rm t e s t  specimens a re  sent - 3 

Vnr0ugI-1 the  centrnJ, 

- and f e d  back to the 

nervous s y s t m  of the  center, reduced, 

f o r  readout; and 

- .  . 
--T .. 
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STRUCTURES LABORATORY FLOOR ?'LAY 



ELEVATED TEMPERATURE FACILITIES 
AUTOMATlC 
HYDRAULIC 

RAULIC JACKS (COMPRESSION 

R -0SCILLOGRAPH 

QUARTZ LAMP REFLECTOR 

SYSTEM 

STRAIN CAGES AND THERMOCOUPLES 

DEFLECT IOU TRANSDUCER 

LOAD RINGS 

HYDRAULIC JACKS (TENStON) 

LOWER TRAMZIT ION SECTION 

CONTROL PANEL TEMPERATURE 
CONTROLLERS 

MONlTOR 
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